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(2) Similarly with p and T as variables keeping first p and then T constant, we have
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and an expression for f^ — fp0 closely analogous to (202).
Now we may choose the state pQvQTQ to be a standard state of the system with which other states are compared. The corresponding values of s0^0 will be undetermined and will represent the unknown constants of integration which necessarily occur in the expressions for the entropy and energy of a system, and the above equations will then give the entropy and energy in any other state represented by the suffix 1.
On examination of the integrals we see that
In order that the entropy, energy, and thermodynamic potentials of a simple system may be determined for every possible state of that system, it is sufficient to know
(1) The p, v, T equation of the system, and either
(2 a) The relation connecting the specific heat yv with the absolute temperature T when the specific volume remains constant and equal to vQl or
(2b) The relation connecting the specific heat yp with the absolute temperature T when the pressure remains constant and equal to j?0.
We notice, moreover, that the entropy, energy, and thermodynamic potentials of a simple system can each be expressed as the sum of two terms, one a function of v and T, or p and T determined completely by the form of the (p, v, T) equation, and the other a function of T alone, depending on the expression for the specific heat.an be experimentally determined.
